Purpose This study investigated factors associated with declines in emotional well-being (EWB) over time in breast cancer survivors. Methods Women with breast cancer (Stages I-III) residing in Los Angeles, CA, or Detroit, MI, and reported to the Surveillance, Epidemiology, and End Results registries between June 2005 and February 2007 completed surveys at 9 months and 4 years after diagnosis. EWB was measured by the Functional Assessment of Cancer Treatment-Breast. Using a stress coping framework, logistic regression models assessed associations between personal, social, and clinical correlates, appraisal (e.g., worry about recurrence) and coping factors (e.g., emotional support) to EWB declines.
Introduction
Improvements in the diagnosis and treatment of breast cancer have resulted in greater numbers of women living in posttreatment survivorship [1] . The proliferation of breast cancer survivorship research over the last decade has been associated with a subsequent increase in the number of studies about long-term quality of life (QOL) in disease-free women [2] [3] [4] . Quality of life is conceptualized as a multi-dimensional construct that includes physical, social, functional, and emotional well-being. Most longitudinal studies to date suggest that women generally experience improvements in QOL as they move further away from the diagnosis and primary treatment experience [5] [6] [7] [8] [9] . However, there is a subset of women who experience declines in QOL over time [7, 10, 11] . Despite this mixed evidence on the trajectory of QOL over time, few studies have identified which women are at risk for worse outcomes [3, 8, 12, 13] and/or what factors are associated with long-term adjustment [8, 13] . Among the important dimensions of QOL, one that deserves further attention in survivorship research is the longer-term impact of a breast cancer diagnosis on emotional well-being (EWB).
Many studies that have examined QOL have used crosssectional designs and have sampled participants with wide variation since time of breast cancer diagnosis. Most of these studies report that the QOL of breast cancer survivors varies across sociodemographic factors [3, 9, 14] . In general, women who are younger [15] , have lower levels of education [16] , and those who are unmarried/not partnered at diagnosis [17] report lower QOL during the survivorship period. Some studies suggest racial/ethnic variation in QOL among survivors, with Latina women reporting more physical limitations [18] and African American (AA) women reporting both poorer physical and social well-being but less emotional distress compared with white women [19] . Latinas with lower levels of acculturation have been found to have lower overall QOL as assessed by the Functional Assessment of Cancer Treatment-Breast (FACT-B) and specifically lower functional well-being scores [3] . More advanced cancer stage [20] , the presence of other comorbidities at the time of the cancer diagnosis [21] , and the receipt of chemotherapy [9, 15, 22, 23] have been associated with lower QOL. Additionally, prior depression is known to put women who are newly diagnosed with breast cancer at risk for greater emotional distress during survivorship [24, 25] .
The studies that have reported sociodemographic differences specifically as it relates to EWB suggest that, compared with their older counterparts, younger women report lower EWB [18, [26] [27] [28] . Regarding racial/ethnic differences, Latinas have reported lower EWB compared with African American [18] and white women [13, 21] . A few studies, including our own work [3] , have found that Latina women with limited English proficiency are particularly vulnerable to lower EWB [13] . Low income and less education have also been associated with lower EWB in breast cancer survivors [13] . Most of these studies to date are cross-sectional with wide ranges of time since breast cancer diagnosis.
Other factors that may contribute to our understanding of women at risk for declines in EWB include a growing body of research suggesting that worry about recurrence consistently ranks among the most pressing concerns identified by cancer survivors [15, 16, [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] . In addition, identifying women with unmet information needs [40] [41] [42] [43] or those who experience decision regret may provide further understanding of those at risk for emotional distress [44] . Coping factors used by women in survivorship related to EWB deserve further attention. Previous studies have found a positive correlation between social support and EWB; however, most have examined the relationship early in survivorship [8, 45, 46] . The various sources of support (e.g., family, provider) as well as types of support (informational, decisional, and emotional) may contribute to our understanding of survivor needs over time [47, 48] . The role of spirituality on emotional well-being has not been fully explored, especially in longer-term survivorship.
To improve the psychosocial care delivered to survivors of breast cancer, there remains a need to better understand what factors are associated with declines in EWB over time. Improved understanding of these factors can lead to earlier identification of women most vulnerable to declines as well as to the development of interventions to address these factors. While prior research has linked demographic and treatmentrelated factors to quality of life outcomes, many of these findings (a) have been limited by cross-sectional designs, (b) do not focus specifically on emotional well-being, (c) have relatively small samples drawn from a single institution, or (d) have samples with limited racial/ethnic diversity. This study addressed the current gaps in the literature by examining the following questions in a population-based multi-ethnic longitudinal study of women who had completed primary treatment for breast cancer:
1. What are the personal, social, and clinical correlates of decline in EWB over time? 2. Are women's appraisal factors such as their risk of/worry about cancer recurrence, unmet information needs or decisional regret, and women's coping factors such as emotional support and spirituality associated with clinically significant declines in EWB and do such appraisal factors and coping factors mediate the relationship between EWB and personal, social, and clinical factors?
Methods

Conceptual model
A modified stress/appraisal theoretical framework adapted from Lazarus [49, 50] and used by Northouse et al. [51] guided our study (see Fig. 1 ). The stress appraisal framework includes antecedent variables (personal factors, social factors, and illness-related factors) and proximal outcomes (e.g., appraisal factors and coping factors) that directly or indirectly affect the distal outcome of QOL, defined in this study as change in EWB between the original and follow up survey. Antecedent variables exert an influence on appraisal factors (e.g., unmet information needs, appraisal of cancer recurrence, decision regret) and coping factors (e.g., emotional support and spirituality). In turn, these proximal outcomes influence the distal outcome.
Study population and data collection
Eligible participants for the overall study were women in the metropolitan area of Los Angeles, California, and Detroit, Michigan, aged 20 to 79 years and diagnosed with invasive breast cancer (stages 0 through III) between June 2005 and February 2007, reported to the National Cancer Institute Surveillance, Epidemiology, and End Results (SEER) program registries. To ensure sufficient representation of racial/ ethnic minorities, Latina (in Los Angeles) and African American (in both Los Angeles and Detroit) patients were oversampled. Patients were identified via rapid case ascertainment as they were reported monthly to the collaborating SEER registries, yielding a representative sample of the two metropolitan areas. We notified physicians of our intent to contact patients, followed by the patient mailing which included a letter, survey materials, risk and benefit consent sheet, a return envelope, and a $10 cash gift. All materials were sent in English and Spanish to those with Spanish surnames. The study protocol was approved by the institutional review boards of the University of Michigan, University of Southern California, and Wayne State University and endorsed implicit patient consent based on the provision of appropriate information about the study and completion of the survey. For the larger study, women were initially recruited and surveyed at an average time of 9 months after diagnosis (completion window: mean=9, min=5, max=14 months). Hereafter, the initial survey timepoint is referred to as "Time 1". At the Time 1 survey, the majority of women had completed primary treatment for their breast cancer, although approximately 28 % were in the final phases of either radiation or chemotherapy. The details of the data collection protocol have been published elsewhere [3, 52] . We then conducted a follow-up study and surveyed these women again approximately four years later (completion window in months: Mean = 50, SD = 4.4, min = 36, max = 65). Hereafter, this follow-up survey is referred to as "Time 2". To encourage survey response, a modified Dillman survey method was used for both surveys that includes (1) an initial mailing; (2) a reminder contact; (3) a second survey to non-respondents; and (4) follow-up calls to assess final status.
Our case ascertainment methods identified 3,252 women. We excluded 119 women for the following reasons: 59 too ill to participate, 23 denied a cancer diagnosis, the patient's physician refused contact for 20 patients, and 17 spoke a language other than English or Spanish. Another 432 women could not be reached, and 411 women were contacted but did not respond. The baseline survey was completed by 2,290 women, for a response rate of 73 %. At the 4-year follow-up survey, 1,536 women who met eligibility criteria for these analyses completed the baseline survey also completed the follow up survey at 4 years, for an overall response rate of Fig. 1 Modified stress-coping conceptual model 67 %. Ten patients who were missing EWB information were excluded from the analysis. Given our interest in the impact of EWB in breast cancer survivors who had invasive disease, for this study, we excluded 405 women who were diagnosed with Stage 0 (ductal carcinoma in situ). We further excluded 349 women who had not completed primary treatment at the time of the first survey, resulting in an analytic sample of 772.
Survey measures
The Time 1 and Time 2 survey measures were based on our conceptual model and prior work with the population [3, 52, 53] . Pilot tests confirmed measure validity and response reliability in both English-and Spanish-speaking women. To assure congruence between English and Spanish versions of the survey, forward-and back-translation techniques were performed. We examined reliability by computing internal consistency tests. Measures were collected at either the Time 1 survey, Time 2 survey, or at both Time 1 and Time 2 as specified below.
Dependent variable
Our distal outcome was decline in EWB, as assessed by decline in the EWB scale score of the FACT-B [54] from Time 1 to Time 2. Women were asked to indicate "how true" six items were in describing their experience over the past 7 days (e.g., I feel sad, I am satisfied with how I am coping with my illness, and I feel nervous) on a five-point Likert scale from "not at all" to "very much". Consistent with previous work establishing a clinically meaningful difference in the EWB scale [55] , we computed the difference between total EWB scores between Time 1 and Time 2, and considered a negative change (or drop) of 2.0 points or greater to represent a meaningful decline in EWB. For analysis purposes, we dichotomized the EWB dependent variable into two categories: (1) no decline in EWB (less than a two-point drop in EWB from Time 1 to Time 2) versus (2) decline in EWB (greater than or equal to a two-point drop in EWB from Time 1 to Time 2).
Independent variables
Antecedent factors Personal factors were obtained at Time 1 unless noted otherwise. They included age (continuous) and education (some high school, high school graduate, some college or more). Race was first determined as (white, African American and Latina, and then Latinas were further specified as high or low acculturated). The Short Acculturation Scale for Hispanics (SASH Manual) determined language preference for Latina women. This measure is an efficient, reliable, and valid measure to identify Latinas with low or higher acculturation [56] . The four items in SASH indicate preference for English or Spanish in different contexts (usually read/speak, think, use at home, use with friends) on a five-point scale (from "English only" to "Spanish only"). We aggregated across the four items to calculate a mean score. Latina women who scored ≤ 4 on the five-point scale strongly preferred Spanish across contexts and thus were considered less acculturated. Race/ ethnicity was thus divided into four categories (white, African American, Latinas-higher acculturation [Latinas-high], and Latinas-lower acculturation [Latinas-low]). Social factors were measured as "Satisfaction with partner" at Time 2. This measure was assessed with a six-item scale modified from Heyman et al. [57] and was scored on a five-point scale to reflect satisfaction with communication, conflict resolution, sexual satisfaction, sharing household duties, intimacy, and overall satisfaction (from "very unsatisfied" to "very satisfied"). For modeling purposes, we combined this measure with marital status to form a categorical variable as follows: (1) respondent did not report a partner; (2) respondent is slightly satisfied or very satisfied with partner relationship, or (3) respondent is neutral, slightly, or very unsatisfied with their partner.
Illness-related factors were obtained from both the patient survey and data abstracted by the SEER. Cancer stage at diagnosis (I, II, or III) was obtained at Time 1 from the participating cancer registries. Patient surveys at Time 1 captured type of breast operation (mastectomy or lumpectomy), receipt of radiation therapy (yes/no), and receipt of chemotherapy (yes/no). Given our focus on EWB, at Time 2, we specifically measured depression history (no history, history of depression without current symptoms, history of depression with current symptoms). We also inquired about the presence (i.e., have you ever been told by a doctor that you have the following condition, yes/no) of nine other comorbid conditions on the Charlson comorbidity index [58] .
Proximal Outcomes Proximal outcomes were categorized into appraisal factors and coping factors. Within appraisal factors, women were asked at Time 1 to indicate whether they had received enough information from their doctors or the staff about risk of breast cancer recurrence (yes/no). In addition, women were assessed at Time 2 regarding their perceived likelihood of breast cancer recurrence and their worry about recurrence at Time 1 and 2. Perceived likelihood of recurrence was measured by asking women how likely it is that their cancer will recur ("not at all likely" to "very likely to recur"). Worry about recurrence was the mean score across three items (each on a five-point Likert scale): concern the cancer would recur in the same breast, the other breast, or to another part of the body. In this study, the worry about recurrence variable considered is the change from Time 1 to Time 2 scores. Third, we used an existing measure to assess decision regret with their treatment [44] , categorized as low, medium, or high for descriptive analyses. In final regression analyses, 1=a lot of decision regret versus 0=none or some decision regret.
Coping factors included the perceived strength of emotional support and the respondent's reported spirituality. At Time 2, we asked women to assess the degree to which they received support from (1) health care providers, (2) family members, and (3) friends/co-workers/members of their religious community on a scale from 1-5. The strength of emotional support was dichotomized (1=quite a bit/a lot and 0= none/a little/some). At Time 2, we measured spirituality using a modified version of the System of Beliefs Inventory-15 revised (SBI-15R) [59] . The modified measure included four items from the Beliefs and Practices subscale (e.g., "Religion is important in my day-to-day life", "Prayer has helped me cope during times of serious illness") and four items from the Social Support subscale (e.g., "I enjoy attending religious functions held by my religious or spiritual group", "I know someone in my religious or spiritual community that I can turn to"). Items from each subscale were averaged for all participants, with a range of values from 1 (strongly disagree) to 5 (strongly agree). The mean score was used analytically with higher scores on both subscales indicating stronger/higher beliefs and practices or social support.
Analyses
We first compared key variables of the responders who completed both Time 1 and Time 2 surveys with those of nonresponders based on information from SEER registry on the sampled patients. We then calculated summary statistics on our overall analytical sample and compared the distributions of antecedent and proximal factors between patients who experienced emotional decline and those who did not. For these two-group comparisons, we used Chi-squared tests for categorical variables and Wilcoxon signed-rank tests for continuous variables.
We fitted separate logistic regression models to examine the association between decline in EWB (adjusting for Time 1 EWB) and each of the proximal outcomes while adjusting for antecedent variables (age, race, education, satisfaction with relationship, cancer stage, primary treatment, depression diagnosis, comorbidities) and geographic location. We then reported the covariate-adjusted probabilities of emotional decline by each of the proximal factors.
To examine whether proximal outcomes mediate the associations between antecedent variables and decline in emotional well-being, we fitted two logistic regressions. Both models consist of antecedent factors, Time 1 EWB levels and geographic locations. Model 2 includes proximal factors while Model 1 does include such factors in the Model. We examined the changes in the magnitudes of associations between antecedents and the emotional decline with and without the inclusion of proximal outcomes.
All analyses described previously were weighted to account for differential probabilities of sample selection and unit non-response and to allow our statistical inference more representative of the targeted population [60] . We calculated the design weight to compensate for disproportionate sampling across sites and race. We also calculated the unit nonresponse weight to account for the fact that people with certain characteristics are less likely to respond in both waves of surveys. The final weight is the multiplication of design weight and unit nonresponse weight. We incorporated the weight using proper survey procedures (e.g., PROC SURVEYLOGISTIC) in all analyses using SAS software, version 9.2 [61] .
Results
An analysis of sampled patients comparing non-respondents with respondents who completed both the Time 1 and Time 2 surveys showed that there were no significant differences by age at diagnosis. However, compared with respondents, nonrespondents were more likely to be African American ( For this study, a change of 2 points or more on the EWB subscale of the FACT-B from Time 1 to Time 2 was defined as clinically meaningful. From the initial survey (Time 1) until the follow-up (Time 2), across the sample, 192 women (24.9 %) experienced a decline in EWB, 303 women (39.2 %) had no change, and 277 women (35.9 %) experienced an improvement in EWB over time. Given our interest in women who declined, we combined those who improved with those who remained the same for all further analyses. Table 1 displays the sample characteristics for the entire sample and for those women who had a 2-point decline in their EWB scores. In terms of personal factors, the mean age was 59.1 (SD 11.3)years, and the racial ethnic breakdown was as follows: white (47.3 %), black (16.8 %), Latina, higher acculturation (21.3 %) and Latina, lower acculturation (15.6 %). About 58.1 % of the women completed some college while 21.0 % reported less than a high school education. Approximately 45.0 % were not married/partnered, and 22.7 % were married/partnered but not satisfied with their relationship.
Bivariate analyses were conducted to examine the association between each of the personal, social, illness-related factors, and EWB decline. Among the factors examined, women with a history of or current depression and those who had at least one comorbid condition were more likely to report a significant decline in their EWB over time. Among all the proximal measures (appraisal and coping factors), women who perceived they did not receive enough information about risk of breast cancer recurrence during primary treatment, those who expressed higher likelihoods for breast cancer recurrence, women with increased worry about recurrence between baseline and follow up surveys, and women who expressed regret over their treatment decision reported more EWB decline. With regard to spirituality, women reporting higher beliefs and practices and higher social support as measured by the SBI-15R were more likely to report declines in EWB.
We then assessed EWB decline with the four appraisal factors (sufficient information about disease recurrence, perceived likelihood of recurrence, change in worry of recurrence, and decision regret) adjusting for antecedent variables (age, race/ethnicity, satisfaction with partner, surgery, radiation, and chemotherapy), baseline EWB score, and geographic site and incorporating weights. Each appraisal factor was significantly associated with decline in EWB. Nearly onethird (29.2 %) of women who reported not receiving enough information on recurrence experienced a decline in EWB, compared with 19.7 % who reported sufficient information (p <0.01). Over 31 % of women who perceived the likelihood of having a recurrence to be quite/highly likely reported a decline in EWB versus 28.5 % who perceived recurrence as somewhat likely and 20.0 % of women who reported recurrence was not at all or a little likely (p =0.01). Of the 85 women who experienced an increase in their worry about recurrence scores over time, 42 % reported a decline in EWB. Conversely, of the 331 women who experienced a decrease in their worry about recurrence, 14 % reported a decline in EWB. Of the 282 women who reported high treatment decision regret, 27 % reported EWB declines. Of the 232 women who reported low treatment decision regret, 21 % reported EWB declines. Next, we examined the relationship between EWB decline and the two coping factors: emotional support and spirituality adjusting for antecedent variables, baseline EWB level, geographic site, and incorporating weights. More women with EWB declines reported low support from health care providers, compared with women who reported high support (26 % versus 21 %, respectively, p <0.05). Similar trends were observed when family/partner and friends/coworker support was assessed, but these differences were not significant. Declines in EWB were most often reported by women with high spiritual beliefs and practices (26.5 %), followed by medium (26.1 %), and finally low (15.7 %) spiritual beliefs and practices (p <0.05). After adjustment for antecedent variables, the social support subscale of the SBI-15R was no longer significant (p =0.12), so the subscale was dropped from further analyses.
The first multivariable model (Table 2 , model 1) shows the relationship between antecedent variables on decline in EWB. These models are also adjusted for Time 1 EWB levels, geographic location, and incorporated weights. Variables significantly associated with declines in EWB included age, stage, race/ethnicity, and depression diagnosis. Compared with whites, lower-acculturated Latinas (OR 2.55, 95 % CI 1.15-5.63) were significantly more likely to report EWB decline. Compared with women without a history of depression, women with a history of depression (OR 2.99, 95 % CI 1. 70-5.26 ) and women with current depression (OR 6.53, 95 % CI 3.24-13.14) were significantly more likely to report EWB declines. No significant differences were observed by age, education, satisfaction with partner relationship, cancer stage, type of surgery, receipt of radiation or receipt of chemotherapy, or comorbid conditions. The second multivariable model (Table 2 , model 2) incorporates the antecedent variables, geographic locations, and Time 1 EWB levels, is weighted to account for sample design and non-response, and adds the proximal outcomes, which include the appraisal and coping factors. Depression diagnosis remained significantly associated with EWB declines. Race/ ethnicity was no longer significant. Women who indicated they did not receive enough information from their doctors or the staff about risk for breast cancer recurrence were significantly more likely to report EWB decline (OR 0.53, 95 % CI 0.32-0.87). Women who reported their likelihood of breast cancer recurrence as quite/very likely compared with less than likely had a higher likelihood to report EWB declines (OR 1.95 95 % CI 1.01-5.29). A higher score on the worry about recurrence scale from Time 1 survey (approximately 9 months post-diagnosis) to the Time 2 survey (4 years later) was associated with a higher likelihood of EWB decline (OR 1.38, 95 % CI 1.10-1.72). A higher mean score on the four items from the beliefs and practices subscale of Spiritual Beliefs Inventory-15R was associated with EWB decline (OR 1.29, 95 % CO 1.03-1.62). No significant differences were observed by decision regret or emotional support.
Discussion
For the majority of breast cancer survivors, QOL, including the dimension of emotional well-being, improves as time since diagnosis elapses [5, 15, 47, 62, 63] . However, because this is not the case for all women, there is a need to better understand what defines those women who experience decline in EWB. The aim of this diverse, longitudinal, population-based study was to identify and examine the antecedent (personal, social, and clinical) and proximal (appraisal and coping) factors associated with declines in EWB over time. A substantial number of women who completed breast cancer treatment (almost 25 %) reported declines in EWB from 9 months to 4 years after breast cancer diagnosis. This is consistent with a previous study of older women with breast cancer that found between 20 and 30 % reported an EWB decline over 5 years [64] . In a 10-year follow-up, one study reported slight EWB improvements in the first 5 years post-diagnosis, followed by a slight declines between years 5 and 10 [65] . Overall, we found the appraisal factors examined in this study (e.g., perceptions about the risk of recurrence and worry about recurrence) had a stronger association with decline in EWB than the coping factors measured (e.g., emotional support from others). Those with past or current depression were particularly vulnerable to declines in EWB over time. Several of the factors found to be associated with declines in EWB are amenable to educational and psychosocial interventions, for example, providing more information about the likelihood of breast cancer recurrence and ways to alleviate worry of recurrence.
We did not find younger age to be significantly associated with decline in EWB. A number of prior studies have reported younger women were more likely to experience a decline in EWB than older women [5, 13, 15, 16, 18, 22, 34, 47, 66] . The fact that all women in this study had to have completed primary treatment at the Time 1 survey may have contributed to our finding. A greater number of younger women were excluded from the analyses when this criterion was used. Previous studies have suggested that younger women are likely to receive aggressive treatment regimens that could extend beyond our mean of 9 months from diagnosis.
In the current study, race/ethnicity was not associated with declines in EWB over time after all other factors were considered. Consistent with some of our previous work [3] , in this study, Latinas with low acculturation were found to experience more declines in EWB than whites until we included the appraisal and coping factors. Other studies have found that Latinas report worse mental health and EWB than AAs and more physical symptoms than women in any of the other ethnic categories surveyed [13, 18, 21] . A number of previous studies on early survivorship have found that whites reported worse EWB than AAs, despite reporting better physical and social well-being [18, 19, 53] . Our study findings suggest that racial/ethnic differences in EWB may become less significant by 4 years and/or may be linked to cultural variation in appraisal and coping of the breast cancer experience. This speaks to the need for educational interventions to provide appropriate information for women to understand their cancer diagnosis and risk of recurrence. These needs extend beyond the initial period of diagnosis and treatment.
When considering clinical factors, cancer stage and treatment were not found to be significant in the multivariable models. While the number of comorbidities was not significant, a depression diagnosis was a highly significant factor associated with decline in EWB. Women with either a current or previous diagnosis of depression had more EWB decline than women without a depression diagnosis. Previous studies have indicated that women with a history of depression are at increased risk for depressive symptomatology [15, 67] , and initial levels of depression are strong predictors of successive depression, delayed cancer recovery, and reduced quality of life [68] . Our survey does not allow us to determine if the diagnosis of depression came before or after the cancer diagnosis. Breast cancer patients with a history of resolved major depressive disorder are still at increased risk for declines in physical functioning during chemotherapy relative to patients with no history of depression [69] . Oncology providers should assess for both past and current depression, recognize the relationship between depression and overall emotional well-being, and refer patients to appropriate supportive services when necessary.
Those women who perceived they did not receive sufficient information about risk of recurrence early in the survivorship period (i.e., Time 1) were more likely to report a decline in EWB over time. Previous studies have suggested that women desire information about their risk of recurrence [53, 70, 71] and that some women desire more information than is being presented during the treatment phase [53] . We also found that women who reported a higher perceived likelihood of experiencing a cancer recurrence were more likely to have a decline in EWB. These findings reinforce the need for clinicians to provide education to patients about their risk for recurrence and to evaluate the efficacy of tools in assisting women to better understand their individual recurrence risk.
The affective measure of worry about recurrence was measured at Time 1 and Time 2. When worry about recurrence increased over time, women were more likely to report a decline in EWB. Many studies have reported that worry about recurrence is an ongoing concern of for women during survivorship [15, 31, 35, 38, 43, 72, 73] and that high levels of worry about recurrence are associated with decline in EWB over time [74] . Even though one would expect a gradual lessening of worry as the years of survivorship increase, Liu et al. [73] reported 29 % of women with DCIS and early invasive breast cancer reported moderate to high levels of worry at 2 years. In this study, some women reported greater worry at 4 years than they did shortly after primary treatment was completed. Routine assessment of worry about recurrence in the clinic setting may help identify women with excessive worry who are at risk for decline in EWB over time.
Among the coping factors assessed, we did not find emotional support provided by others over the cancer period to be a significant factor when assessed at 4 years follow-up. This finding was somewhat surprising given the well-established link between social support and EWB in the early treatment and survivorship period [8, 45, 46, 48, 75] . However, previous studies also have noted that the substantial amount of informational, decisional, and emotional support offered following diagnosis, often drops considerably within the first year [47, 48] . It is possible that emotional support is a more critical ingredient to emotional well-being earlier, rather than later in the survivorship period.
Our findings on the association between spirituality and declines in EWB over time were mixed. Two dimensions of spirituality were assessed. There was no association found between EWB decline and the social support dimension of spirituality when controlling for other factors; however, higher reported spiritual beliefs and practices was found to be associated with declines in EWB. While a positive correlation between spirituality and QOL has been previously reported [76] [77] [78] , further studies are needed that examine the relationship of spirituality and emotional well-being longitudinally and explore the different domains of the construct of spirituality as they relate to emotional well-being. A review by Visser [78] found that among the 27 studies investigating spirituality and well-being, using primarily cross-sectional designs, 14 found that the feeling of connectedness to self and others was more important to improved well-being than having a belief in and connection to a higher power. Purnell et al. [79] found that spirituality was significantly associated with QOL whereas there was no such correlation between religious practice and QOL. Our measure of spirituality was only included in the Time 2 survey so we are unable to establish fully a temporal relationship between EWB and spirituality. In addition, our measure was restricted to four items chosen from the beliefs and practices subscale of the Systems of Beliefs Inventory-15R, so may not have captured the entire domain of spiritual beliefs and practices.
The strengths of this study include a large, multiethnic, population-based sample with a longitudinal design to assess EWB over time. The study was guided by a conceptual model of stress and coping, and measured EWB using the scale from a validated measure of QOL (FACT-B) . In addition, we defined decline in EWB by using an established clinically meaningful difference rather than relying on a statistical significance between Time 1 and Time 2. Furthermore, we included appraisal and coping factors (e.g., worry about recurrence, emotional support, and spirituality) that have not been extensively explored as they relate to declines in EWB over time. Study limitations include that the measures were self-reported and may be subject to recall bias. In addition, the Time 1 survey was administered approximately 9 months after the cancer diagnosis so we do not have baseline/pre-diagnosis information on measures such as social support, spirituality, or other attitudes and beliefs. The findings can only be generalized to the two large metropolitan areas from which our study sample was drawn.
Implications and conclusions
In addition to implications for clinical practice, our findings provide direction for future research and intervention development. Specifically, our findings suggest that patients would benefit from receiving both more information about recurrence risk as well as additional support and strategies to alleviate and/or manage their fear about recurrence. These needs extend beyond the immediate diagnostic and treatment phase. Additional studies are needed to determine whether, from whom, and under what circumstances, cancer patients are receiving risk information.
Women with a history of depression are particularly vulnerable to declines in EWB. Identifying these women early in their diagnostic and treatment phase could ameliorate these declines as they enter the recovery period. Any interventions developed must be culturally sensitive and tailored to differences in communication style, social support, and coping strategies. We need to understand providers' perceptions about their roles and responsibilities about assessing EWB over time and in managing women who are vulnerable to and/ or experience decline in EWB over time. Future research efforts must recognize the multifaceted nature of women's emotional reactions to a breast cancer diagnosis, including racial/ethnic variation and cultural differences.
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